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Appln. No. 10/701,215 

Amdt. dated October 6, 2005 

Reply to Office Action of August 31 , 2005 

Amendments to the Claims : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 • (Withdrawn) A method comprising: 

transmitting a current with a transmitter; 
transmitting a bucking current with a bucking device; 
calculating the bucking current for a selected sub-array; 

wherein the calculated bucking current is different from tl^current traT^ffitted by 
the transmitter; and 

wherein the calculated bucking current is tr^rntfed^cWenU/ with the 
current transmitted by the transmitter. 



2. (Withdrawn) The method of claj 
calculated. 





bucking current is pre- 



3. (Withdrawn) The method claim llwherein the bucking device is separated 
from a receiving device by a p^e^^ingd#fetance. 





4. (Withdrawn) Thel^odrSTclaim 1, further comprising varying the bucking 
current to accomjafidate a plui^ity of receiving devices. 



5. (With%wn) Tjfe method of claim 4, further comprising selecting a single 
recej»ng o^WWnhe plurality of receiving devices and varying the bucking current 
ba *^l on t^e^blected receiving device. 



(Currently Amended) A well-logging tool, comprising: 
a transmitter disposed on the logging tool; 
a plurality of receivers disposed on the logging tool; and 
a bucking device disposed on the logging tool; 



l5SW3.»i/l39l.44800 2 
PAGE 3/10 * RCVD AT 10/6/2005 2:38:58 PM (Eastern Daylight Time] * SVR:USPTO-EFXRF-6/29 * DN1S:2738300 * CSID:7132388008 * DURATION (mm-SS):05-06 



10/06/2005 13:36 FAX 7132388008 



31004/010 



Appln. No. 10/701,215 

Amdt. dated October 6, 2005 

Reply to Office Action of August 31 , 2005 

wh n r ni n th o h u rl ing d ovibu n d nn t i w n ly c a n culc a r i gnol induced i n it l oact ono of 
* he trancmittor or tho plur a l i ty of rocoivo«> 

wherein the current provided to the buc kjQg device is varied based nn which 
receiver is being used . — _____ 



7. (Original) The well-logging tool of claim 6, wherein the bucking 
any one of an electrode and a coil. 




prises 



8. (Original) The well-logging tool of claim 6, wherein^h^n^tey^hprises any 
one of an electrode and a coil. 

9. (Original) The well-logging tool of clairr^, whei^^ach receiver in the plurality 
of receivers comprises any one of an electrrimand a coil. 

10. (Original) The well-logging ^f^wm 6\flherein each receiver in the plurality 
of receivers comprises any one o^ three-exponent receiver and a single-component 
receiver. 






1 1 . (Original) The welf^gging fdof of claim 6, wherein the bucking device comprises 
a bucking coil^jg^te transm%r comprises a transmitting coil and the bucking coil and 
the transmittjp coil arfflwvound around a desired axis in opposite directions. 



well-logging tool of claim 6. wherein the transmitter and each 
ie plurality are separated by predetermined distances and the 
distances are different for each receiver in the plurality. 

13. (Original) The well-logging tool of claim 6. wherein the plurality of receivers 
receive signals and at least a portion of the received signals comprise signals directly 
coupled from the transmitter, and wherein the bucking device minimizes the magnitude 
of the signal that is directly coupled from the transmitter to the plurality of receivers. 
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14. (Original) The welMogging tool of claim 13, wherein minimizing the magnitude is 
determined by an amount of current in the bucking device. 

15. (Canceled). 

16. (Currently Amended) A method of induction well-logging comprisl 
transmitting a first signal with a transmitter, ^ 
receiving a second signal with a receiver, wherein the^rcofl^ynafeo^onse^ a 

first portion and a second portion, wherein the first pcjon is (Rkjg^io^led from the 
transmitter and the second portion is indirectly coupledfcm^l transmitter; and 

transmitting a third signal with a bucktngtevice sim^gneously with the first signal, 
wherein the third signal minimizes the macraj£) of the firstTortion of the second signal 
and wherein the magnitude of the third sig^lilWferent from the magnitude of the first 
signal ; and ^|PIIT^ 

varying a current in the bucllh g devices accommodate a plurality of receivers. . 




17. (Original) The 
pre-calculated. 



18. (Can 



rn 16, wherein a current in the bucking device is 



1 9 ^^O^^^T)^i^nethod of claim 16, wherein the receiver comprises any one of a 
thr^jeompoiiHit receiver and a single-component receiver. 

20. (Original) The method of claim 16, wherein the bucking device is separated from 
the receiver by a predetermined distance. 
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21 . (Currently Amended) A well-logging tool, comprising: 

a first sub-array comprising a transmitting coil, a bucking coil, and a first receiving 
coil; 

a second sub-array comprising the transmitting coil, the bucking coil, and a 
second receiving coil; 

wherein, the first and second receiving coils receive signals^ 
coupled from the transmitting coil and signals that are indirectly 
transmitting coil; and 

where i n tho bucking coi l minimigoo th e magnitudo of 
coup l ed from the trancmitting coil to tho rocoiving co i l 

wherein a current provided to the bucking coil^ au ^baseffon whether the f ^-* 
or second receiver is being used . 



22. (Original) The well-logging tool 
magnification provided by the bucki 







*ar e d i roctly 



23. 




1, wherein the minimization of the 
leteiwled by a current in the bucking coil. 



(Original) Awell-loggir 
a current controll, 

a transmitting coil dSfededlollTe current controlling device; 

a bucki ^jfi^^ u P led ^^ he curr ent controlling device; and 

a plurjflty of rffleiving coits, wherein the current controlling device selectively 
couples to afttast oneMceiving coil within the plurality of receiving coils; 

^pwn^|r^a^rent controlling device provides current to the bucking coil and 
wn^ein the ^°^nt of current provided to the bucking coil depends on which receiving 
coil is^te^^Tby the current controlling device. 

24. (Original) The well-logging tool of claim 23, wherein the current controlling 
device provides pre-determined amounts of current to the bucking coil based on which 
receiving coil is selected. 
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25. (Original) The well-logging tool of claim 23, wherein the current controlling 
device further comprises a look-up table that is pre-configured to provide current values 
for the bucking coil based on the various receiving coils within the plurality of receiving 
coils. 



26. (Currently Amended) The well-logging tool of claim 2325, w! 
table is pre-programmed for varying arrangements of receiving coils. 

27. (Original) The well-logging tool of claim 23, whe 
device dynamically provides a plurality of current value 



mprising: 



look-up 






controlling 



28. (Currently Amended) A method of inducjpn loggi? 
providing a signal with a transmittinc 

receiving the signal with a pluralitTof reiser coils, wherein the signal received 
by each receiver coil comprisesj^RPS^ortio^mat is directly coupled from the 
transmitting coil and a second porfm that isjdirectly coupled from the transmitting coil; 

providing a current to ^Km$go^.h a current controlling device, wherein the 
current controlling deviqqfi^jjg^ouples to at least one receiver coil in the plurality; 

varying jtogurrent prov%ed to the bucking coil ; and 

whereJr the c%ent provid ed to the bucking coil is varied based on which 
receiver coil H e currenffcontrolling device is coupled to . 



(Canclftd). 



30. (Original) The method of claim 28, further comprising minimizing the magnitude 
of the first portion of the received signal using the bucking coil. 
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31- (Original) The method of claim 28, wherein the current in the bucking coil is 
determined by: 




wherein L B is the distance from the bucking coil to the receiving coils, Lr^e distance 
from the transmitting coil to the receiving coils, N B is the number Aj| in the 
bucking coil, and N T is the number of windings in the transmitting coil^^^^oss 
sectional area of the bucking coil, and S r is the cross sectional^ea of theWsVnitting 
coil. A A 

32. (Original) A well-logging tool comprising: 
a current controlling device; 

a transmitting coil coupled to the cuj^^ontrolling device; 

a bucking coil coupled to the current contt»ig device; and 

a plurality of receiving coils|C21^ach receiver coil is adapted to receive a 
signal from the transmitting coil ^predejfmined frequency and wherein the signal 
received by the receiver coil ^Wjfefc^a^t portion that is directly coupled from the 
transmitting coil and a ^1 j^ll I is indirectly coupled from the transmitting coil; 

wherein the current^jtrolling device provides a current to the bucking coil and 
wherein the j^^provided^) the bucking coil corresponds to the predetermined 
frequencies #sociateclvith each receiving coil in the plurality. 

!£well-logging tool of claim 32, wherein the current provided to the 
brovided by: 

wherein //(/;■) is the current in the transmitting coil due to the /-th receiving coil at 
frequency f„ and l B (fi) is the current in the bucking coil due to the /-th receiving coil at 
frequency f it and b is a bucking coefficient given by 
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( N T S T Yl' V 
" - - ' 7T . ' = 1.2 /V;and 



6..=-! 



.N„S 



A. 



wherein L' r corresponds to the spacing between the transmitting coil and the receiving 
coil, and L' B corresponds to the spacing between the receiving coil and bucking coil and 
, Nt is the number of windings of the transmitting coil, N B is the number^windings in 
the bucking coil, S B is the cross sectional area of the bucking coil, a^-j^e cross 
sectional area of the transmitting coil. 



34. (Currently Amended) The well-logging tool of claiq^ 
current is determined by: 





otal bucking 



wherejrLMfi) is the current in the trajpBtttinr , coil due to the /-th receiving mil at 
frequency f u and lg& is the current Injtebuckj^^l due to the /-th receiving coil at 
frequency f> . 



35. (Original) . The well-log 
composite signal relate 




m 32, wherein the bucking coil transmits a 
cies of at least two receiving coils. 



36. (OriginJ^^e well-losing tool of claim 32, wherein the composite signal 
minimizes thjimagnitum of the first portion of the received signal in the receiving coils. 



37 ^^° n l%[) THfe well-logging tool of claim 32, wherein the receiving coils comprise 
threwomponHit coils and single-component coils. 



38. (Original) The well-logging tool of claim 32, wherein the plurality of receiving 
coils are coupled to a bandpass filter. 
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